The use of phosphopeptides to distinguish between protein phosphatase and acid/alkaline phosphatase activities: opposite specificity toward phosphoseryl/phosphothreonyl substrates.
The four main classes of protein phosphatases (PP-1, 2A, 2B and 2C), although differing in their ability to dephosphorylate phosphopeptide substrates, invariably display a marked preference toward phosphothreonyl peptides over their phosphoseryl counterparts. Conversely, all the acidic and alkaline phosphatases tested so far dephosphorylate phosphoseryl derivatives far more readily than phosphothreonyl ones. This opposite behaviour provides a criterion for discriminating between protein dephosphorylating activity due to authentic protein phosphatases as compared to nonspecific acid and/or alkaline phosphatases. In particular the phosphothreonyl peptides RRATPVA and RRREEETPEEEAA appear to be especially suited for detecting the activity of PP-2C and PP-2A, since they are hardly dephosphorylated by acid and alkaline phosphatases. Conversely, the phosphoseryl peptides SPEEEEE and RRASPVA can provide a sensitive evaluation of the majority of acid and alkaline phosphatases, while being refractory to protein phosphatases.